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Abstract of Japanese Patent Office Gazette 

No. S60-195957 



LEAD FRAME 

Inventor: Tanigawa Takahiro, et al. 

Applicant: Hitachi Ltd. 
Filed: Mar. 19, 1984 

Disclosed: Oct. 4, 1985 



PURPOSE: To improve the contacting property between a lead frame and a resin and to 
enhance the sealability and the reliability by stepwisely forming the side of the lead 
frame, and increasing the contacting surface with the resin. 

CONSTITUTION: Projections 8, 15 are formed on tabs 4, 13 of a lead frame, tab 
hanging lead 5 and the sides of leads 6, 14. The projection 8 is formed by a suitable 
method. The lead frame 12 is, for example, composed of 42-alloy. A semiconductor 
chip 9 is formed, for example, of silicon single crystal substrate, many circuit elements 
are formed in the chip by the know technique, and one circuit function is formed. A 
resin sealer 11 is formed, for example, of epoxy resin, and molded by a known transfer 
molding method. 



circuit pattern of PCB ^oAMirc* 

(6pp Dwf .No.l/13) UU-D01AS Ull-DOSA* 
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• NOTICES' 




CLAIMS . 

«mieonduetor devtce .» Ok ^"^XTJi, the electrode on the front to of an 
£5S «»« section - the Tore_d 

semiconductor device section. semiconductor device according to claim 1 

[Claim 2] ^^^SSSJSSie. being exposed to the outside of a 
characterized by the rear face oi . h direct or c i 0S ure resm. 

semiconductor device through ^^^^ScSfuctor device according to claim 1 
[Claim 3] The resin-seal «^"S*2K5SS field of an external electrode the field 

bgh^ 

resin. 



[Translation done] 
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. NOTICES • 

P^Slwvs the word which can not be translated, 
r^hetawingl.anywordsarenouran.ated. 



melaileTDelcrip^^ 

ffiria, Application] This pennon reU.es , the surface mount type semiconductor device by 
Utch the resin seal was earned out. 

[0002] n . A . „ rftnnecl£ c | C ctrica!ly to the interior derivation lead 6 of direct by 

Description of the Poor Art] l^onnects c ^"cauy . , derivatl0n lead 6 

he connection electrode called bump 4 * s . connec s pad 2 of the leadframe made 

by the bonding wire 3 as a ^'conductor c £ > » ^ J/^ 42%nickel/Fe alloy. ]) as a 
with the metal (0.1.0.3mm of board ^J^^J^ drying 10 in the cross section of 

J^nTof the surface mount W"™^'^ ^" 2 is heated by hot blast or 

fo«» 

the eternal derivation lead 7 and the external e^ctrode 8 s cam* ^ ^ ^ ^ 

sealing agent 5 shown in drawing 10 A J^^JJ^fo lhe perspective diagram of 
process tolerance, and the outs.de ^J^^J^^^S^km of the inferior 
drawing 12 A As shown in the vanat ^ » f *• P"SS of lhe sealing agent 5 of a semiconductor 

device, and the plan of dOB3DgJ2 B, it » easy to proou ^ ^ ^ % mtMt 

lead 7 to a longitud.nal direction and I the : "^S^tfoned substrate mounting. Or the 

surface mount becomes impossible the time oft Jejwe. » OCCUITcd . 

technical problem of it becoming ; impossible to ^ ^^JSccmductor device currently 

[0005] Then, in order to cancel this technical problem, like the fi • , d as 

indicated by JP.3-3354.A shown in drawing 3 . in the external electrode S is 

the base of a sealing agent 5. and the conf.gurat.on which dre« in parallel 

proposed. 

Km(s) to be Solved by the Invention ^ ^^^^^ 
ZStfS^&Z^* «Hin shape-ization as m^^fc "J*^ 
sSeof the semiconductor chip bywhich .the size ^^8^^^^^^ 
•now. and the thin shape semiconductor dev.ee 1 .0mm or less has Deer , p y Ma] prob lcm 
thickness However, in such small and the thin shape sem.condu ^ device tte P 
that a size, and about [ becoming large far from a sem.conduc.o chip size | and ^Kness 
become thick occurred in a configuration which is indicated by JP.3-3354.A sho -n 

lO'Ol/2003 
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lM !Susly this invention used as ih e^cmcal ms internal derivation lead elcc.ncally 

ttXSZfi^S » ' -iconducto, ch ip , a bonding w.re, or the bump 
C °^l«t-^ has a die pad in the same Hat surface. 

r 8 ! onl Therefore, since the resin-sea, surface "^J^K^S -nor of a 

^^^^^StM^^ size of a semiconductor dcv.ee small 
rSS^Si - S^T? semiconductor chip. Moreover. thickness of a 
semiconductor device can be made thm. 
Hereafter, the 

^ tSS o^ntad 6 ^ 

Se^- of aShc exlal electrode 8 by the bonding w.re 

which a semiconductor ch.p 1 and a rear f** "™ ^yinsA B shows the 

3, and has structure which ^^^S^^JSLa^ chip 1 and the mtemal 
example with which it is made to connect . an advan tage that the electneal 

derivation lead 6 by the bump 4 ™ stnJCtur S c lop sealing agent 5 from 

{^The^ 

using the cross section of d^vmgJZ and dra^ngj . ■ ™ dcrivalion lead 6 connects 
the 1st creation method. As shown ,n ^ S n lead 6 with a die pad 2 by the 
electrically the semiconductor chip 1 and he m «"« «" , ca<Jframe in a cop , an ar by the same 
bonding wire 3 after laying a sem.cond to r ch.p 1 u*ng m ^ ^ ^ ^ ^ , t IS 

method as usual. Next, the sealing age »» 5 ^ as a n^° y scmic onductor dev.ee. and 

made the conf.guration wh.ch shaves off the rear-la e '«' n he Ume of per fonn.ng 

Sshown in toU B- Then, ^^^^^^g plating 9 of solder etc. to the 
substrate mounting, it becomes l.ke *™^ C ^i*. if lhe excessive portion of the outs.de 
portion which the external electrode 8 ^^J"™'**^ which was able to be done ,s cut 
of the external derivation lead 7 of the ^'^""J^i £ shown in drawing D will be 
using metal mold etc.. the semiconductor ^"^^X d creation method. After laying a . 
obtained. Below, the cross sect.on of drawjngj explain ' *™ * hod j, beC omes the 

semiconductor chip 1 and connecting electrically hke the 1 «c ea or m mo]d ^ ^ g 
configuration shown in dj^wmgi A by P«*rmmg • « Vdex-ice of this example 
cavity (••••••••) only in the upper surface. Then, the imiwno 

shown in toingj B is obtained like the I st creation ^^^S c^deburring - - 
sheathing plating 9 and the external derivation lead 7_ A inougn p barricade at the 

by high-pressure water etc. is heeded before g.v.ng sheathing plating 9 

time of a'resin seal etc. may have adhered to S^in like the 1 st creation 

in the case of this creation method, the work of shax ,ng off a stui cos 

10 01 2003 
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UnA is omissible. . h n in drawing 4. Although not structurally 

mCl ^ The cross section of the 2nd example * shojn S-^ , ^ , 3ys a 

[OOin ^V. wi!h lhc 1st »hrce operwoni. ih h e »£* (abo [, l0 . 3 0 micrometers) 

inductor chip, and the external possible ( making thin 

^ucts Ts° eh as eopper foil. The structure ^ ^ omparcd °, lth lhe 1st example ). 

C ° n ^ s of micrometers th.ckness of a *™concluc or structure exposed outside through 
T Lver ince the rear face of a ^ heal generated from a • 

MOr ? or a metal part, there is also an advan age of bein £S> »o Qf ^ 

dl SnduTtor device, after substrate moun ng atth i.m ofu« ^ ^ ^^.^ 
TemSnduetor device of this 2nd ex amp s bnefi «xp ^ L ^ 
5 Although a leadframe ,s used n the 1 '« jdc which lhe hole opened parually as shown 

such as copper foil, on the films 10 such as i . pol ym ^ & §nd me cxtema , 

n dra-ing ' A by this example, .nd . d e p ad - * ^ . $ ^ . n ^ ^ h ... Q „, 

wiring 1 1 are formed. ^ d ^^ n \TZ it electrically, and if a resin seal and sheathing 
the above-mentioned method and . ™»™ ich shows lhc cross sec t.on in fasmi B 

nlatine 9 are given, jt will become the siruciu _ become the structure of this 

ffrmore ,if a film 10 is ««^^?fik W is exfoliated on the outside of the 
example as shown in ^^^^^ ™ ood t0 maUe thin beforehand external wrong 1 1 
SS^J^S^^ in - PU- of D so that a pon.on with an 

excessive conductor may cut simultaneously. drawin c6 . In the 3rd example, it has the 

555 The cross section of ; he 3 ? e ^:^^^i^^ chj p 1 • AUhoug ? w 

films 0. such as a polyim.de. under he die pad 12 « y since on , y ^ part of lhe 

ft* are not an example mennone abox e and a ehangmgp ^ ^ ^ 
thickness of the external electrode £ I has a film i u 8 time of substrate mount.ng in the case 
external electrode 8 used as a part for the cor* «tion » ^ aft gf subslra , e 

of this example, there is an ^"^^^/i^'SSLied with the rear face of a 
mounting. Moreover, since there is no device, there is also imitation or an 
semiconductor chip 1 in the center of »^^^ h ° " t edai Aeiimeofaubauaie 
advantage that there is r^**^™**^!?^^ has explained by this example, 
mounting. In addition, although drawing where ad e pad 2 ex ^ ? q{ ^ 

on the occasion »f?P^,^ e S^»S using the cross section of drapgi . 
semiconductor dev.ee of the 3rd example is i bneOy exp * ^ ^ , Q< $uch as , 

In the 3rd example, thin conductor s.i A, a die pad 2. the internal 
polyimide which the hole opened partially as ^^^^ the structure which shows 
derivation lead 6. and the external wmng 1 1 « ^Jcwchip 1 is laid in the film 1 0 to which 
the cross section in it at draw,n R 7 B when a J"^"**^ connects with it electrically and a 
this conductor was attached like the 1 0 of the semiconductor 

resin seal and sheathing plating 9 are V'^^^^^m the structure of this example 
device circumference is exfoliated giving heating exc it * H £ , wW , , of the 

as shown in drawing C. In addition. ,t is good to make ^ n ™™™ easv l0 cut in case a film 
outside of the external electrode 8 like the 2nd example, so that it ma> o . 

10 is exfoliated. . _ : — ;, ,-Knvin in drawing 8 . it is 

[0013] Furthermore, as the 4th and 5th samples as .cross sec tion s sho ^ ^ 

created more easily than the example which has also »«»^*^ f ^example, although the 
arranged the external electrode 8 doubly. In the case of theswoureo r . J^* , e , 
size of a semiconductor device becomes somewhat large from th abo^e men ' h 
since the interval of external electrode 8 comrades is ^ of Jbstrate 

hard to generate the bridge (inter-elcctrode short-circuit) b> the solder 

mountine. , ^ t . rl ; nn nfdrawine 6 as the 6th 

. [0014] Moreover. ,« sets in the 3rd.cxamp.c shown , in , £ cross J* , , or rcsin 

example. Since the field which minded the rear- ace ection of" completed 
material other than sealing agent 5 by removing the film 10 in tne 

10 01/200? 

h«n://\vAvAK4 in.*! co in cci-b:n -.ran »cb cci i ;ic 



(K» f ft. Invention) Sine. ft. - - S^cV."?^^. 
(Translation done] 



hm>:/Av*-w4.indl ioo.co.io'cci-bin/tran web cci eiie 



10/01/2003 



. NOTICES • 




DRAWINGS 

j 3 





[Baaing 2 1 ^ 3 



B 




f Drawing A) 

1 3 



hUD://w\vxv4.irdl inoi;o.ip'cci-bin'iran web cgi ciie 



10/01/2003 




htto:/.Ww4.iodl.ioo.CO.ip'cRi-bin'tran web cpi ejje 



10/01/2003 




6 1u.su* 



lb 2 910 



1 ? 



n 



D 



— □ 



[Drawing 61 




10 9 



[Drawing!] 

A * ' ' 



10 6 11 



B 



2 10 9 6 11 



hUp:/AN-vv-Nv4.ipdl.ipo.co,ip.'cci-bin'iran_web_cgi_ejje 



10/01/2003 




2 10 9 




fPpwing m 
A 




5 




8 



-J M i -3 



TTT 



fDrawine \ 7] 



hup:/A N ^ v4 ipdl.jpo go.jp 'cci-bin'iran^vcb.cgi^cjjc 



10/01/2003 



